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Recently Mora and Chevy [l|, in studying the energy 
of an atomic Fermi gas consisting of a majority species, 
1, and a minority species, 2, showed that, due to in- 
teratomic interactions, the energy density E of the gas 
has a contribution of the form = \fn\, where rii 
is the density of species i. They attribute this term to 
a "modification of the single polaron properties due to 
Pauli blocking'. In this Comment, we demonstrate that 

£(2) 

may equivalcntly be understood in terms of the fa- 
miliar interaction between minority atoms induced by the 
majority component. Our treatment is inspired by the 
theory of dilute solutions of 3 He in superfluid 4 He [2j. 

We consider the interaction between two minority 
atoms in momentum states p and p', since / is the Lan- 
dau quasiparticle interaction between minority atoms. 
Since the momenta are small compared with other rel- 
evant momentum scales, we neglect the momentum de- 
pendence of the interaction. For the moment, we regard 
the two atoms as being distinguishable, and the effects 
of quantum statistics will be taken into account later. 
The effective interaction, T pp > , between the atoms is the 
change in the energy of a quasiparticle in the momentum 
state p when the distribution function for quasiparticlcs 
in the state p' is varied, and it may be written in the 
form Q 
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The first term, which does not involve changes in the 
distribution function for the majority atoms, is the di- 
rect interaction and the second term, which takes into 
account interactions mediated by the majority atoms, is 
the induced interaction. The latter has the standard form 


T, 


pp' 


0i2x(q>w). 
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Here gi2 is the effective interaction between a majority 
atom and a minority one, given by the energy change 
of a majority atom when a minority one is added, 
,9i2 = d 2 E/dmdn 2 = d^/dm, where /Ltj = dE/drii 
is the chemical potential of species i. The quantity 
X (q, w) = -dni/din{l - [a/2) ln[(s + l)/(s - 1)]} is the 
density density response function for noninteracting ma- 
jority atoms. Here s — uj/vpq, with uj the frequency 
and q the wavenumber at which the quasiparticle dis- 
tribution is modulated, and vf is the Fermi velocity of 
the majority atoms. Interactions have a negligible ef- 
fect on the response function for low densities n\. Since 


s-wave interactions between majority atoms vanish as a 
consequence of the Pauli principle, interactions between 
majority atoms are unimportant, and those between ma- 
jority and minority atoms can be neglected since n<i is 
small. 

Finally we evaluate the Landau quasiparticle inter- 
action from the effective interaction. If the minority 
atoms were distinguishable, there would be no contribu- 
tion from the induced interaction, since Landau param- 
eters are obtained from effective interactions by taking 
first the limit q — > and then the limit u — > [3(, and 
X vanishes in this limit. However, for identical fermions, 
the total contribution to the Landau interaction consists 
of the sum of expression (TTJ) and the corresponding ex- 
change term. The induced interaction contribution to the 
exchange term does not vanish in this limit, because the 
momentum transfer is equal to p — p', and therefore re- 
mains nonzero under the limiting process. Because of the 
Pauli principle, the contribution from the direct term is 
zero, and therefore the Landau quasiparticle interaction 
is given by 


\dn\J d/ii drii' 
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where v = —{8^2 /dm) /{dm /dm). Physically, v — 
dnil dm |m is the number of majority atoms in the dress- 
ing cloud of a minority atom. Even though the induced 
interaction is intrinsically attractive at low frequency, / is 
positive because it comes from exchange. The interaction 
contribution to the energy per unit volume is therefore 
v 2 {dm/dm)n2/2, in agreement with Eqs. (f ) and (3) of 
Ref. p}. 

To summarize, the density-mediated (induced) inter- 
action accounts entirely for the result of Ref. [1[ for the 
effective interaction between minority atoms. 
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